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prDETAILED ACTION 

Election/Restrictions 

Applicant's election of Group I in the reply filed on 3/17/2008 is acknowledged. 
Because applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement, the election has been treated as an election without traverse 
(MPEP§ 818.03(a)). 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 7 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The phase "modified substances thereof renders the claim 
indefinite. It is unclear how far removed the molecular structure of the "modified 
substance" can be from the parent compound without being considered an entirely 
different compound altogether. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 1-3, 5, 7, and 15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by US 6355225 (hereafter '225). '225 discloses a water-soluble C6o fullerene wherein 
the fullerene has a functional group in the molecule and a water-soluble polymer is 
linked through the functional group; wherein said functional group is a carboxyl group 
(see abstract; col 3, line 53 to col 4, line 3; col 8, lines 23-67). The water-soluble 
polymers include polypeptides and polyethylene glycol (see ibid). The water-soluble 
fullerenes are dissolved in an aqueous solution (see col 4, line 23 to col 7, line 33). 

Claims 1-3, 5-8, 13 and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sun et al (Sun et al, Preparation and Characterization of Highly Water- 
soluble Pendant Fullerene Polymers, 1999, 32, 8747-8752). Sun et al discloses a 
water-soluble C6o fullerene wherein the fullerene has a functional group in the molecule 
and poly(propionyl-ethylenimine-co-ethylenimine (a water-soluble polymer) is linked 
through the functional group; wherein said functional group is a carboxyl group (see 
abstract; Experimental Section). The polymer has a molecular weight of -50,000 
daltons (see Materials). The water-soluble fullerene is evaporated from solution as a 
solid, which the Examiner is interpreting as a form of an aggregate (see Pendant 
MFCA-PPEI and Pendant MFPCA-PPEI). The aggregate was broken apart via 
sonication to dissolve the sample in water (see aqueous solubility). 

Claims 1-3, 5-8, and 13-15 are rejected under 35 U.S.C. 102(e) as being 
anticipated by US 20050143327 (hereafter '327). '327 discloses a water-soluble C 60 
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fullerene wherein the fullerene has a functional group in the molecule and a water- 
soluble polymer is linked through the functional group; wherein said functional group is 
a carboxyl group (see abstract; If 13-18; Figures 1-5 and 11-19). The polymers 
disclosed have an inactive group at one end and a reactive group at the other (for 
Example, see Figure 3). The water-soluble fullerene can be in aggregate form or 
dissolved in water (see Example 1 ). The aggregate particles have a size of 100 to 400 
nm (seeH 138). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-3, 5-11, 13, and 15 are rejected under 35 U.S.C. 103(a) as being 
anticipated by Tabata et al (Tabata et al, Antitumor effect of poly(ethylene glycol) 
modified fullerene, Fullerene Science and Technology, 1997, 5(5), 989-1007) in view of 
6355225 (hereafter '225). Tabata et al discloses a water-soluble C 6 o fullerene wherein 
the fullerene has a functional group in the molecule and polyethylene glycol (a water- 
soluble polymer) is linked through the functional group (see Introduction; Materials and 
Methods). The polyethylene glycol has a molecular weight of 5,460 daltons and is 
terminated by a methoxy group on one end and an amine group on the other (see 
Materials and Methods, Materials). Instant Claim 1 0 requires a C1 -6 alkyl group at one 
end. Polyethylene glycol has the formula -(CH 2 CH 2 0)n- and when it is terminated by a 
methoxy group, this is the equivalent of being terminated by a methyl group, i.e. 
-(CH 2 CH 2 0)nMe. The fullerene compounds are potential drugs for use in anti-tumor 
therapy (see abstract). Tabata et al fails to disclose using a carboxyl functional group to 
link the polyethylene glycol to the fullerene. 

'225 discloses that it is known that water-soluble polymers with terminal amines 
can be readily linked to fullerenes using carboxyl functional groups (see abstract; col 3, 
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line 53 to col 4, line 3; col 8, lines 23-67). Specifically, malonic acid groups can be 
readily added to the fullerene using the Bingle-Hirsch reaction. The fullerene is 
subsequently reacted with the amine terminated polymer thereby attaching fullerene to 
the polymer (see ibid). This method is convenient, and produces soluble, non-toxic 
fullerene compounds useful for administration to patients. 

It would be obvious to one of ordinary skill in the art at the time the invention was 
made to link the amine terminated polyethylene glycol to C6o disclosed by Tabata et al, 
using carboxyl functional groups, with a reasonable expectation of success. 
Specifically, it would be reasonable to link the amine terminated polyethylene glycol to 
C 6 o disclosed by Tabata et al using the method disclosed by '225, to afford a soluble, 
non-toxic fullerene compound. In this way, the amine terminated polyethylene glycol 
can be conveniently attached to the fullerene producing a compound with an improved 
anti-tumor efficacy. 

Claims 1-3, 5-12, and 15 are rejected under 35 U.S.C. 103(a) as being 
anticipated by Tabata et al (see above) in view of 6355225 (hereafter '225) in further 
view of Conover et al (Conover et al, Camptothecin delivery systems: the utility of amino 
acid spacers for the conjugation of camptothecin with polyethylene glycol to create 
prodrugs, Anti-Cancer Drug Design, 1999, 14, 499-506). The relevant portions of 
Tabata et al and '225 are described above in the rejection of Claims 1-3, 5-11, 13, and 
1 5 under 35 U.S.C. 1 03(a). Tabata et al fails to disclose a polyethylene glycol-amino 
acid conjugate as disclosed in Instant Claim 12. 
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Conover et al discloses camptothecin prodrugs wherein the drug is linked to a 
polyethylene glycol-amino acid conjugate and the use of the compound in anti-tumor 
therapy (see abstract; Materials and Methods). The polyethylene glycol-amino acid 
conjugate provide the otherwise hydrophobic compound with enhanced water solubility, 
non-toxcity, and thereby increases the anti-tumor efficacy of the compound (see Results 
and Discussion). 

Tabata et al and Conover et al directed to the same field of endeavor, namely, 
anti-tumor drugs. It would be obvious to one of ordinary skill in the art to substitute the 
polyethylene glycol disclosed by Tabata et al with a polyethylene glycol-amino acid 
conjugate as disclosed by Conover et al, with a reasonable expectation of success, to 
afford a water-soluble fullerene with enhanced water solubility, non-toxicity, and thereby 
increasing the anti-tumor efficacy of the fullerene. 

Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PAUL DICKINSON whose telephone number is 
(571)270-3499. The examiner can normally be reached on Mon-Thurs 9:00am-6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael G. Hartley can be reached on 571-272-0616. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Michael G. Hartley/ Paul Dickinson 

Supervisory Patent Examiner, Art Unit 1618 Examiner 

AU1618 



June 5, 2008 



